In the course of screening for non-steroidal growth inhibitors of testosterone-responsive Shionogi carcinoma 1 1 5 cells, louisianins A, B, C and D, were isolated from fermentation broth ofStreptomyces sp. WK-4028. Louisianin A remarkably inhibited the growth of SC 1 15 cells in the presence of 10~7 m testosterone at an IC50 value of 0.6^g/ml, whereas, no inhibition was observed on the other cell lines. Furthermore, inhibitory activity of testosterone 5a-reductase and antimicrobial activity have not been observed at a concentration of 50 jUg/ml and 1,000 /zg/ml, respectively.
Androgens play a key role in the differentiation and maintenance of the mammalian prostate. Several steroidal antiandrogens have been used as hormonal therapy for benign prostatic hyperplasia and prostatic cancer, but newtypes of drugs for prostatic cancer must be developed to minimize side effects and improve efficacy.
In a continuing search for non-steroidal antiandrogens of microbial origin, louisianins A (1), B (2), C (3) and D (4) were isolated from the cultured broth of Streptomyces sp. WK-4028, which had been isolated from a soil sample collected in the state of Louisiana, U.S.A. In this paper, we describe the taxonomy of the producing strain, fermentation, isolation and biological properties of louisianins.
Materials and Methods

General Experimental Procedures
Kieselgel 60 (70-230 mesh, 230-400 mesh, Merck) were used for column chromatography and DC-Alufolien Kieselgel 60 F254 (Merck) was used for TLC analysis. Analytical HPLCwas carried out with CH3CN-H2O Testosterone 5a-Reductase Assay
The assay mixture consisting of 30fA of 0.25m sucrose-0.1 m HEPESbuffer (pH 7.4), 10/il of 50mM NADPH, 10/A of 0.75 nmol [14C]-testosterone, 30^1 of the test sample, and 20 fA of the enzyme solution prepared from the prostate of Donryu male rats6) was incubated for 2 hours at 37°C. rc-Hexane (400fil) was added, and the mixture was shaken. The /z-hexane layer (20^1) was applied to 0.25 mm-precoated Silica gel plates (Merck), and the plates were developed with a solvent system of cyclohexane -ethyl acetate (1 : 1). The radioactive areas of £x4C]-testosterone and [14C]-5a-dihydrotestosterone were determined using an AMBISimage analyzer.
Antimicrobial Activity Tests
The antimicrobial spectra of the test materials were determined using 6 mmpaper disks (Toyo Seisakusho Co., Ltd. The vegetative mycelia grew abundantly on yeast extract -malt extract agar, inorganic salts -starch agar and other agar media, and did not show fragmentation into coccoid forms or bacillary elements. The aerial mycelia grew abundantly on yeast extract-malt extract agar, oatmeal agar, inorganic salts-starch agar, glycerolasparagine agar and glucose -asparagine agar. The spore chains were Spirales type and each had more than 20 spores per chain. The spores were cylindrical in shape, 0.9 x0.7/mi in size and had a smooth surface (Fig. 1) . Whirls, sclerotic granules, sporangia and flagellate spores were not observed. The isomer of DAPin whole-cell hydrolysates of strain WK-4028 was determined to be the LL-form.
The cultural characteristics, the physiological properties and the utilization of carbon sources are shown in Tables 1, 2 Based on the taxonomic properties described above, strain WK-4028is considered to belong to the genus Streptomyces^. The strain was deposited in the National Institute of Bioscience and Human-Technology, Agency of Industrial Science and Technology, Japan, under the nameStreptomyces sp. WK-4028and the accession No.
is FERM P-14742.
Fermentation and Isolation of
the Active Components A stock culture of the producing organism was inoculated into a test tube (i.d. 2 x 20cm) containing 10ml of seed medium consisting of 2% glucose, 0.5% peptone, 0.3% dry yeast, 0.5% meat extract, 0.5% NaCl and 0.3% CaCO3(pH 7.0 before sterilization).
The tube wasincubated at 27°C for 96 hours on a reciprocal shaker. Then, 2ml portions of the growth were transferred to 500-ml Erlenmeyer flasks containing 100ml of the seed medium. The flasks were incubated at gave pure 1 (25mg) and a rich fraction of 2 (23mg), respectively. Final purification of 2 was performed using Fig. 2 . Studies on the structural determination of these metabolites will be reported in a separate paper8).
Biological Activity of Louisianins Louisianin A significantly inhibited the growth of SC 1 15 cells at a concentration of0.6 /jg/ml (IC50), whereas, the growth of HeLa cells (IC50 3.0mg/ml), B16 melanoma cells (IC50 >6.3/zg/ml) and L929 (IC50 > 6.3 jug/ml) cells were not affected at this concentration. According to a brief experiment, among these analogs (1~4), compound1 is the most active against the growth ofSC 1 15 cells. These compounds (1~4) did not inhibit the activity of testosterone 5a-reductase derived from rat prostate (data not shown). Because growth of SC 115 cells was thought to be stimulated only by androgens in vivo9) and in cell culture10), the study of specific activity of 1 on this cell line is of interest. Louisianins did not show any antimicrobial activity against Gram-positive and Gram-negative bacteria, fungi and yeasts at a concentration of 1 ,000 /jg/ml. 
